Abstract. In this article the problem for the using of uniformly rotating coordinate system is considered. The correct relations between the kinematical quantities characterizing the motion of a body relative to uniformly rotating system and static coordinate system are obtained. Keywords: rotating reference frame, transformation.
Introduction
In this article the problem of rotating coordinate system handling is discussed. It is not a new one, and is available in one form or another in all textbooks of physics at the undergraduate level. The common point of the bigger part of these books is the pointing out of ungrounded interrelations between the kinematical quantities in static and rotating coordinate systems, and these interrelations have been deeply rooted in the consciousness of students and teachers. Nowadays such information is available in Wikipedia [1] . It is essentially that this fact reduces the deepness of rationalization and understanding on behalf of the students of wide circle of basic laws and effects in mechanics.
As an exception is [2] , where an attempt is made for the derivation of the kinematical interrelations of coordinate systems disposed in the common case and the kinematical interrelations of the motion of a body also in common case. The approach is true and the final correct result should be got if in a later stage of the derivation a matrix for the transformation of the coordinates has been applied. This is an example how in order the present material to be simplified could be fallen in situation when the present material will be not quite adequate. Only in [3] the correct interrelations are given, moreover combined with a proof in general case.
The objective of this article is following [2] up to a certain place and continuing after that in own way the kinematical interrelations between the quantities in a static and uniformly rotating coordinate systems to be derived correctly.
Relations between the kinematical quantities 2.1 A detail calculation
Let the material point (small body) M with mass m be moving in space. Let the inertial Cartesian coordinate system S to be static. The position of the material point in relation to the coordinate system S is determined by the radius-vector r r A case with simple mutual disposition of the coordinate systems is considered. This allows an intuitive check of the obtained results to be done. The calculations are given deliberately in details in order to preclude any logical misunderstandings. The considered here special case of motion of the rotating coordinate system S ¢ is sufficient the necessary relations between the kinematical quantities to be obtained as an illustration without any loss of generality.
At such formulation the coordinates of the geometric point relative to S ¢ are transformed to the coordinates of the same point relative to S by the equations [ 
¢ =
Up to here all obtained results coincide with the results presented in [2] . Further on in [2] "a projection" of the quantities from the right sides (concerning the rotating coordinate system S ¢ ) on the axes of the static coordinate system S is stated.
To make the projection process more clear, we will use the matrix for transformation of coordinates.
A presentation by the transformation matrix
In this part of the article the obtained yet results for the velocity and the acceleration of the material point will be presented by the matrix for transformation of coordinates.
We define a matrix (3x3) for transformation of coordinates R )
, derived from (3а), (3b) and (3c): If the angle q is a constant and is equal to zero R )
is the identity matrix.
If the angle q is a constant and is not equal to zero R )
is not the identity matrix. In this case S ¢ is turned relative to S , but is static. By using of (8) the components of the radius-vector (3а, 3b and 3c), the velocity (4a, 4b and 4c) and the acceleration (5a, 5b and 5c) can be presented in the following form This is the final form of the kinematical interrelations between the static and the uniformly rotating coordinate system.
Generalization
It is evident from the results obtained above the importance of the matrix for transformation of coordinates R )
. The obtained up to now results can illustrate the generalization proved in [3] . This generalization includes the following: 
Differentiating with respect to time (16) and using (17) we obtain [3] 
The rule (18) is valid for each rotating motion of the coordinate system S ¢ relative to S , i.e.
with an arbitrary orientation in space, uniformly or non-uniformly in time.
Differentiating (18) with respect to time and making certain transformations and using (17) we can obtain [3] The comparison between (18) and (14) on one hand, and between (19) and (15) on the other hand shows the accuracy of the obtained previously and considered in details interrelations. This is an illustration of the importance of the transformation matrix R )
as well as the possibility for generalizations if this approach is used.
Discussion of results
The transformation matrix (6) is an important element at the kinematical interrelations (13), (14) and (15) because it is responsible for the correct direction of vectors in S . Unfortunately, its significance is not appreciated properly up to now.
According to the mathematics we can sum, subtract and multiply vectors, which are from one and the same vector space or are presented in one and the same coordinate system. This is the reason in [3] Thus, in the right side of (22) the Coriolis and centrifugal inertial forces. It is acting on the body from the point of view of uniformly rotating coordinate system S ¢ , have appeared naturally and correctly. From (22) is evident that if there is no force F r , the material point will move relative to S ¢ with acceleration which value differs from zero. The reason is the presence of Coriolis and centrifugal inertial forces. Exactly these inertial forces make the uniformly rotating coordinate system S ¢ noninertial.
Conclusion
In this article the geometric interrelations are precised and the common case of motion of a body is considered. The conclusion is elementary and easy of access for students and therefore, it can be used in the teaching activity. The considered approach is valuable not only with that it gives the right form of the kinematical interrelations but further developed naturally can give the expressions for the interrelations between the dynamical quantities for a single material point, a system of material points and a rigid body in various coordinate systems
